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Abstract
Context Integrated landscape approaches (ILAs)
that aim to balance conservation and development
targets are increasingly promoted through science,
policy, and the donor community. Advocates suggest
that ILAs are viable implementing pathways for
addressing global challenges such as biodiversity loss,
poverty alleviation, and climate change mitigation and
adaptation. However, we argue that recent advances in
ILA research and discourse have tended to emphasize
the social and governance dimensions, while over-
looking ecological factors and inadequately consider-
ing potential trade-offs between the two fields.
Objectives By raising the issue of inadequate inte-
gration of ecology in ILAs and providing some general
design suggestions, we aim to support and incentivise
better design and practice of ILAs, supplementing
existing design principles.
Methods In this perspective we draw on the recent
literature and our collective experience to highlight the
need, and the means, to re-integrate ecology into
landscape approaches.
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Results We suggest that better incorporation of the
ecological dimension requires the integration of two
approaches: one focusing on conventional scientific
studies of biodiversity and biophysical parameters;
and the other focusing on the engagement of relevant
stakeholders using various participatory methods. We
provide some general guidelines for how these
approaches can be incorporated within ILA design
and implementation.
Conclusion Re-integrating ecology into ILAs will
not only improve ecological understanding (and
related objectives, plans and monitoring), but will
also generate insights into local and traditional
knowledge, encourage transdisciplinary enquiry and
reveal important conservation-development trade-offs
and synergies.
Keywords Landscape approaches  Biodiversity
conservation  Social-ecological systems  Convention
on biological diversity  Ecosystem restoration 
Landscape ecology
Introduction
The persistent global challenges of biodiversity loss
and food insecurity have led the scientific community
to identify solutions that inform the development of
more sustainable land-use policies. As single-sector
approaches have fallen out of favor due to their
inability to decouple economic growth from environ-
mental degradation (Godfray et al. 2010; Foley et al.
2011; Tscharntke et al. 2012), more integrated solu-
tions have increasingly been sought (Kremen and
Merenlender 2018). Approaches that integrate objec-
tives at the landscape scale have gained increasing
support in the contemporary conservation and devel-
opment discourse (Defries and Rosenzweig, 2010;
Sayer et al. 2013) and feature prominently in global
policy debates and conventions for climate, food
security, biodiversity and broader sustainable
development.
These increasingly people-centered approaches to
land management attempt to provide a more balanced
mechanism for addressing multiple and often com-
peting interests inherent within complex, multifunc-
tional landscapes. They are primarily characterised by
integrated landscape approaches (ILAs) that seek to
reconcile conservation and development objectives by
facilitating dialogue between relevant stakeholders,
knowledge-holders, landholders, and power-holders
(hereafter stakeholders) to identify trade-offs and
optimize synergies that enhance landscape sustain-
ability and multifunctionality (Reed et al. 2016). By
adopting both a broader spatial and disciplinary focus
that better considers real-world complexity across a
wider range of sectors and stakeholders, the perception
is that over time, system threats, thresholds and
feedbacks can be better understood. As such the
ambition is for ‘‘more winners’’ and ‘‘fewer losers’’ in
any given landscape scale context (Sayer et al. 2015b).
An approach that seeks to overcome disciplinary
barriers (Barlow et al. 2011; Sunderland et al. 2017)
and encourages sustained stakeholder interaction and
involvement (Reed et al. 2019) offers a number of
practical and technical advantages (Lang et al. 2012;
Norström et al. 2020).
The term ‘‘integrated landscape approach’’ first
appeared in the literature in the early 1980s (Noss
1983), although certain core principles of the concept
have been acknowledged and practised for far longer
(see Reed et al. 2016). Since the 1980s, the term has
become increasingly prevalent in both the conserva-
tion and development lexicons. However, despite their
relatively long evolution there remains no universally
agreed definition for integrated landscape approaches
(Sayer et al. 2013). Perhaps surprisingly, there has also
been very little discussion or debate over how to define
and characterise ILAs within the scientific literature
(Erbaugh and Agrawal 2017). This is despite the fact
that we, as a community who have worked on these
issues over the last decade or so, have frequently been
asked to provide a definition when presenting our
research or participating in stakeholder workshops.
Advances in characterising a typology of common
attributes and distinguishing features have recently
been developed (Carmenta et al. 2020), nevertheless it
has been pointed out that a degree of conceptual
ambiguity is useful and has likely helped ILAs to
generate widespread appeal (Reed et al. 2020a, b).
This is primarily due to the fact there are a multitude of
approaches (Scherr et al. 2013), and the commitment
to being non-prescriptive and contextualized has led to
the approach being variably conceived and designed,
and subsequently applied.While this is positive, a lack
of definition also implies a lack of basic norms and
rules to follow (Mansourian, 2018; Chazdon et al.
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2020). This has made the effectiveness of ILAs
difficult to evaluate and compare, has complicated
the transfer of lessons and evidence-based practices,
and has arguably led to conceptually weak and poorly
designed implementation efforts due to the inability to
follow best practice (Reed et al. 2017a, b).
While a definition for ILAs has been elusive, there
is a general acceptance of some components of the
term. While the term ‘‘landscape’’ itself is open to
interpretation and will be seen in the eye of the
beholder (Meinig 1979), there is reasonable consensus
that it is at the scale of landscape that many socio-
economic, cultural, political and environmental issues
intersect and it therefore provides a workable spatial
unit for management and/or intervention (Antrop
2000; Tress et al. 2001; Antrop 2006; Milder et al.
2012). There is also increasing recognition that there
are advantages of using river catchments as focal
points, facilitating the integration of aquatic condi-
tions into efforts1 (Leal et al. 2020). The ‘approach’
part of the term implies flexibility and ILAs have been
promoted as thinking beyond project cycles with no
fixed, and arguably constraining, short-term objectives
(Sayer and Wells 2004)—although short-term funding
cycles remain a barrier. Rather, they should be long-
term iterative processes that can adapt to change and
reconcile multiple objectives for the greatest possible
shared benefits—a journey rather than a destination,
implying the usefulness of process over rigid outcome
indicators. ‘Approach’ also refers to the range of tools
and concepts that implementing agencies elect to
apply. So, while there is reasonable understanding of
the ‘‘landscape’’ and ‘‘approach’’, the integrated part
might be the most important component to consider,
but perhaps the most overlooked. In short, what
exactly should be integrated in an integrated landscape
approach?
At the most basic level, the obvious focus on
integration would be to reconcile different functions
within a landscape, including the production of
agricultural, fishery, and forestry products, biodiver-
sity conservation, and the provision of environmental
(including cultural and recreational) services. This, in
turn, requires integrating different objectives across
various scales of influence (Brown 2003; Cash et al.
2006). For example, ministries of agriculture, forestry
or environment will have differing opinions, bargain-
ing power—and mandates—for balancing different
land-uses and defining regulations. Likewise, land-use
conflicts, for example those between pastoralists and
smallholder farmers have been commonplace in West
Africa (and elsewhere), for decades (Shettima and Tar
2008).
A key distinction of ILAs, relative to previous
attempts to reconcile conservation and development
objectives was the explicit acknowledgement of such
trade-offs (Sunderland et al. 2008; McShane et al.
2011). Whereas previous initiatives tended towards
unfulfilled promises of win–win outcomes, proponents
of ILAs stress that while win-wins are desirable, when
faced with complex, ‘messy’, local realities, trade-offs
will be the norm (Sayer 2009). A body of evidence
rapidly developed that emphasized that trade-offs
within landscape-scale management can, and often
will, occur between biodiversity and ecosystem
services, socio-economic and conservation objectives
(McShane et al. 2011). There was also recognition that
trade-offs could include the more intangible gains and
losses such as those related to the multi-dimensional
well-being of vulnerable or marginalized stakeholders
(Daw et al. 2015; ESPA 2018). Despite these
advances, we are concerned by an inadequate consid-
eration of trade-offs in recent ILA discourse and
literature and, in particular, insufficient attention paid
to the ecological dimension, with a rhetoric shifting
back towards that of win–win outcomes for both
people and nature. At face value, this may appear
ostensibly for the good, but evidence has shown that,
overall, such win–win outcomes are highly elusive
(Christensen 2004; Muradian et al. 2013) and that in
‘‘integrating conservation and development there are
winners and losers’’ (Brown 2004 p. 232)—i.e. there
will be trade-offs.
Our concern is that the failure to acknowledge
trade-offs then influences subsequent application and
will likely result in unrealized synergies and perverse
outcomes leading to poor impacts on either people or
nature, or worse, both. That is not to say that that there
must be an either/or choice between people and nature
(i.e. further reverting back to a fortress conservation
model), but that the future application of ILAs must be
grounded in empirical information that better consid-
ers what it means to have enhanced integration and the
implications of doing so.While we acknowledge that a
more thorough examination of the extent of1 https://www.fondosdeagua.org/en/the-water-funds/.
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integration in ILAs is needed, our intention here is to
highlight one contemporary feature—that is the fading
emphasis on the ecological dimension within recent
scholarship on ILAs. To that end, we offer a set of
criteria consisting of general guidelines that can help
re-integrate ecology and aid the design and monitoring
of ILAs.
The ecological dimension
Motivations for, and approaches to, conserving biodi-
versity have varied historically (Adams et al. 2004;
Mace 2014) and continue to do so (Büscher and
Fletcher 2019; Sandbrook et al. 2019). As such, there
has been something of a pendular swing of emphasis
shifting between the natural and social sciences (Oates
1999; Doak et al. 2013; Soulé 2013; Sandbrook 2015;
Mansourian and Parrotta 2018). Meanwhile more
collaborative approaches emerged to address the lack
of disciplinary integration (Tress et al. 2001; Fischer
et al. 2008; Scherr and McNeely 2008), though many
initially remained heavily rooted in the natural
sciences, encouraged by the fast-growing discipline
of landscape ecology (Wu 2013)—itself a discipline
that has grappled with the question of what to
integrate, and to what extent (Mansourian 2021). Such
approaches were primarily concerned with for exam-
ple, landscape connectivity, species diversity and
ecological assessment (Bourgeron et al. 2001; Gutz-
willer 2002; Fischer et al. 2006; Lindenmayer et al.
2008). Recognizing the relative absence of people,
politics, and broader societal concerns in such endeav-
ours, and acknowledging that such absence likely
contributed to sub-optimal outcomes, Sayer et al.
(2013) developed ten principles to guide future
application of integrated landscape approaches. These
principles and guidelines were explicit in their attempt
to highlight the important role of local people, and the
inclusion of governance and institutions. These are
critical factors to consider in the pursuit of landscape
sustainability and a valuable contribution to the
literature. Likewise, greater emphasis on the social
impacts of conservation and natural resource manage-
ment (NRM) interventions (Sandbrook et al. 2013;
Hicks et al. 2016; Charnley et al. 2017) and the
recognition of local people’s perceptions of such
interventions (Bennett 2016) is most welcome, and
necessary.
While these endeavours have helped the evolution
of ILAs to expand beyond singular focus on ecological
dynamics, we argue that within recent scholarship on
ILAs the pendulum is in danger of swinging too far
into the governance and socio-political realm. For
example, the ten principles, along with subsequent
design frameworks (Freeman et al. 2015; Reed et al.
2016; Bürgi et al. 2017; Ros-Tonen et al. 2018)
primarily refer to aims and actions (Mbow et al. 2015)
and mostly relate to governance and the role of
individuals, power and institutions. Likewise, recent
reviews and analyses have emphasized the social
impacts, governance structures and (to a lesser extent)
the power relations within ILAs (Kozar et al. 2014;
Clay 2016; McCall 2016; Arts et al. 2017; Bürgi et al.
2017; Reed et al. 2017a, b; Kusters et al. 2020).
Similarly, scholarship identifying barriers to imple-
mentation also tends to highlight socio-political and
financial, rather than ecological dimensions (Reed
et al. 2016; Vermunt et al. 2020). But, practitioners
and researchers of ILAs must be cautious not to
overlook the equally important ecology of ILAs, lest it
becomes further inadequately addressed in designing
integrated options for land-use decision making and
policy (Laumonier et al. 2008; Arroyo-Rodriguez
et al. 2020).
Better knowledge and appreciation of the ecolog-
ical dimensions inherent within landscape manage-
ment is essential in order to develop appropriate,
evidence-based governance responses that better bal-
ance often-competing economic priorities while mit-
igating environmental degradation. In doing so, ILAs
can not only improve ecological outcomes but also
generate insights into local and traditional knowledge,
encourage transdisciplinary enquiry and reveal con-
servation-development trade-offs and synergies (Lau-
monier et al. 2008). We suggest that a re-integration of
ecological principles is particularly timely as land-
scape approaches appear set to feature prominently in
upcoming strategies for delivering globally conceived
conservation and restoration targets.
Challenges for integration of ecology
Biodiversity conservation can be justified for a broad
range of moral and utilitarian reasons and is prioritized
in many international conventions (IPBES
2019). From a utilitarian perspective, it is accepted
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that biodiversity provides goods and services essential
for sustaining human well-being (Rasmussen et al.
2017). However, the complexities of these relation-
ships are not necessarily well-understood or quantified
(Reed et al. 2017a, b), particularly within complex
forest and agriculture mosaic landscapes undergoing
rapid change—as found in tropical frontier landscapes
(Barlow et al. 2018). As such, ecology is rarely, or
inadequately, reflected in public land-use policies or
final decision-making processes, beyond generic
guidance that environmental aspects should be con-
sidered. In theory, ILA processes could help foster
ecological understanding and considerations into
decision-making processes and policies. However,
one of the main challenges to integrating ecology into
ILAs is related to project funding cycles, which tend to
be short-term when landscape dynamics require long-
term engagement and investigation. Integrating ecol-
ogy is further problematized by the disciplinary
specificity of the natural and social sciences as well
as a poor history of reconciling traditional and
scientific knowledge, in spite of the acknowledgement
that local land managers often hold considerable
place-based ecological knowledge (Biggs et al. 2011;
Kimmerer 2013; Ban et al. 2018).
Although the majority of ILAs have explicit
conservation objectives (Hart et al. 2015; Carmenta
et al. 2020), the integration of ecology in ILAs is
limited by a lack of understanding about the impact of
human stressors on biodiversity, and the relationship
between biodiversity and ecosystem services (ES) and
their benefits to health and well-being in general
(Cordingley et al. 2016; Gergel et al. 2020). Better
integration of ecology requires the integration of two
approaches: one focusing on conventional scientific
studies of biodiversity and biophysical parameters;
and the other focusing on the participation of relevant
stakeholders, using various participatory methods to
co-create options that meet multiple stakeholder
needs. While effective integration of these two
approaches is challenging, it should be at the core of
effective policies and action on the ground over the
long term, as scientific and traditional place-based
knowledge of natural resource management by local
people are all valuable and complementary, and
diverse perceptions of impacts allows a more plural
appraisal of relevant trade-offs (Zafra-Calvo et al.
2020). Therefore, the two approaches should inform
one another. Results of conventional scientific studies
should be shared with local land managers, and
participatory methods should bring local knowledge
and priorities to inform scientists and relevant deci-
sion-makers. For example, these efforts can highlight
what studies are locally relevant, and what indicators
could be built from local knowledge and prioritized
values. Below, we provide some general guidelines
and highlight some recent advances that can help to
overcome some of the challenges associated with
achieving improved integration.
Guidelines for integrating ecology into ILA design
and monitoring
Here we discuss the general ecological approaches
that could be used to support ILA design and
monitoring. Ecology can play a key role when
observation studies are used to quantify spatial
variation in biodiversity and ecosystem services. This
involves collecting or compiling data on species
presence and their abundance, the ecological services
they deliver, and their uses and relational values
perceived by local people (Pascual et al. 2021). This
information is key for understanding which aspects of
the landscape have the highest ecological and social
values, and which areas require interventions to
improve. One approach to achieving this involves
snapshot surveys of ecological condition across the
region, capturing the full range of dominant land uses
and land tenures (i.e. not just reserves). Such assess-
ments need to consider what taxa are going to be
sampled, which will be influenced by considerations
about their vulnerability to change or rarity, their
importance for local people (ecosystem services,
including more intangible cultural services), and
whether they are cost-effective indicators of condition
(Gardner et al. 2008). As ILA’s encompass multiple
goals, multi-taxa, multi-scale and multi-metric sam-
pling approaches are likely to be more revealing;
biodiversity responses are affected by the scale of
assessment and metric used (Solar et al. 2015), and it is
important to understand to what extent targeting one
goal (e.g. carbon stocks) will adequately represent
other goals (e.g. biodiversity) (Ferreira et al. 2018).
Ecological studies are also key for understanding
temporal changes in ecological condition (Dornelas
and Magurran 2018). For example, they can quantify
the role of climatic stressors in driving change
123
Landscape Ecol
(Esquivel-Muelbert et al. 2019) or species declines
(Stouffer et al. 2021) and examine how these interact
with land uses (França et al. 2020) or landscape
configuration. Temporal replication also opens up the
possibility of using before-after control-impact
(BACI) sampling designs, which can have greater
ability to detect impacts (França et al. 2016). Despite
the many benefits of temporal replication, there are
also challenges: long-term monitoring remains diffi-
cult to fund and sustain, and data curation is a
challenge (Phillips et al. forthcoming). While some
technological advance could help with this—auto-
mated sampling techniques such as camera traps and
bioacoustics are developing fast (Sueur and Farina
2015)—there is often no substitute for people on the
ground and expert field skills.
Ecological experiments could support ILAs by
(i) allowing researchers to determine drivers and
understand mechanisms which are often hard to
elucidate in observational studies in complex systems,
and (ii) helping predict the outcome of future events
that have yet to happen. This second point is key, as
landscapes are experiencing rapid and unpre-
dictable change, and understanding past events
through snapshot studies or long-term monitoring
may not predict non-linear or sudden changes. Exper-
iments can range from controlled manipulations (true
experiments) or can make use of natural events that
create pseudo-experimental conditions (Cunningham
and Lindenmayer 2017). Although landscape-scale
experiments tend to be under-used in ecology (Jener-
ette and Shen 2012), their potential in the tropics is
exemplified by two long-running manipulations that
have provided unique insights into the mechanisms
underpinning environmental change in the Amazon
(Laurance et al. 2011) and the Cerrado (Gomes et al.
2018).
Modelling studies can provide key information on
future trajectories of landscapes, combining our
current understanding of a system with predictions
of climate change and/or other anthropogenic stressors
(Fonseca et al. 2019). Simulation models can provide
key insights that are unobtainable from empirical
studies, and can identify specific factors or processes
that are key to achieving conservation goals (Synes
et al. 2016). Models range in complexity and scale,
and can be pattern-based or process-based, depending
on the understanding of the system. Agent-based
models can be used to examine interactions between
the environment and human decisions making (Bous-
quet et al. 2002; Synes et al. 2016). Ecological or
environmental models can be linked to stakeholders
though the use of scoping models, which can be
developed in a participatory manner while retaining
much of the inherent complexity of real-world land-
scapes (Collier et al. 2011; Voinov et al. 2018).
These approaches are not exhaustive or mutually
exclusive, and there can be many benefits of combin-
ing them. Furthermore, they should be considered
alongside established principles for landscape
approaches (Sayer et al. 2013), governance (Lock-
wood et al. 2010; Mansourian 2017; Mansourian and
Sgard 2019), as well as existing ecological principles
(Fischer et al. 2006; Lindenmayer et al. 2008) criteria
and indicators (Castaneda et al. 2001; Gutzwiller
2002; Sheil et al. 2004) and participatory monitoring
and evaluation tools (Kusters et al. 2018; Guariguata
and Evans 2019). And whatever approaches are taken,
the relevance for informing ILA’s will be enhanced if
studies address applied questions that can guide
management rather than more theoretical aspects of
landscape ecology that may not be relevant at
operational scales or on meaningful timeframes.
Furthermore, ecological studies will benefit from
robust information on historical changes in the land-
scapes, including information on climate, changes in
forest cover or fire prevalence. But perhaps the
greatest benefit of ecological studies will be delivered
from a transdisciplinary approach that engages a range
of sectors, disciplines and stakeholders from the outset
that will help identify issues of most concern, any
institutional, financial, and technical capacity needs,
and contribute to co-developed action plans that hold
high local significance.We outline these in more detail
below.
The need for relevant participation
There is a large and growing body of scientific
literature on landscape ecology, and an increasing
number of researchers are trained to look at landscapes
as social-ecological systems. We argue that the views
and experiences of professional ecologists and biolo-
gists should be part and parcel of the design and
monitoring of ILAs. But that alone is not enough.
Public problems that contain a high level of complex-
ity such as landscape management (i.e. multiple
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dynamic systems, multiple problems and multiple
objectives, high level of risk, sociopolitical complex-
ity, biological complexity, and scientific uncertainty)
make broader stakeholder involvement an absolute
necessity (Salwasser 2002; Balint et al. 2011).
Research will be more effective if knowledge is co-
produced (i.e. framed as context-based, pluralistic,
goal-oriented and interactive) (Norström et al. 2020).
All research requires strong integration with key
stakeholders, including them in research design and
the identification of questions and methods from the
outset. Identifying those stakeholders is important:
they may range from community members (represent-
ing various groups, including women, elderly, youth,
the elites including customary leaders, common
members, migrants, and nomadic tribes if any), park
managers, conservation biologists, quantitative and
qualitative social scientists, natural resource econo-
mists, local researchers and students, government
officials, and farmers. Not all stakeholders will be
willing to engage in the research process, and groups
of actors are rarely homogeneous, and cannot be
adequately represented by a small number of individ-
uals. Nevertheless, incorporating local stakeholders in
the design and monitoring processes of projects and
programmes increases empowerment, ownership, and
engagement, and is therefore considered fundamental
to enhancing local biodiversity conservation and
development outcomes (Mcneely 2006; Norris 2008).
Engagement can also help to integrate, and some-
times temper, the expectations and demands of
multiple stakeholders across various ecosystem ser-
vices (Montoya et al. 2020). Local and indigenous
communities are well positioned to locate species of
conservation concern and identify appropriate indica-
tors for ecosystem change—knowledge that should be
recognized rather than being sidelined or repressed by
conservation and development interventions (Sheil
and Lawrence 2004; Lebel 2013; Padmanaba and
Sheil 2013). Local stakeholders can also play a role in
collecting data to monitor landscape changes through
various forms of citizen science (Sayer et al. 2015a). A
focus on more participatory landscape monitoring
represents an important shift from the traditional
expert-led monitoring systems towards a system
whereby inclusiveness is embedded from design
through to implementation and stakeholders evaluate
while outsiders facilitate (Rietbergen-McCracken and
Narayan-Parker 1998; Boedhihartono et al. 2018;
Evans et al. 2018). In this regard, ILAs can also learn
from published principles for knowledge co-produc-
tion and transdisciplinarity in sustainability research
(Lang et al. 2012; Djenontin and Meadow 2018;
Norström et al. 2020).
However, participatory landscape monitoring is
challenging and requires finding a balance between
scientific (both Western and traditional) precision and
local aspiration and capacity that necessitates making
systematic and collaborative decisions across the
planning and implementation domains. Applying
established principles for participatory monitoring
and an emphasis on capacity building can enhance the
likelihood of local stakeholders engaging in, and
committing to, the ongoing monitoring and mainte-
nance of initiatives beyond the project duration.
Ultimately, local participants need to be able to take
ownership of the process such that they can evaluate
progress towards the goals that they themselves have
helped to establish.
Beyond the pendulum: towards meaningful
integration
Here, we are offering a reminder that principles of
ecology must not be overlooked and reiterating that
the integrative aspiration of landscape approaches
must be well incorporated. Further, we argue that ILAs
need to commit more radically to engaging stakehold-
ers in co-developing ecological objectives and subse-
quent plans and monitoring, alongside those related to
livelihoods and governance. This requires learning
from, and building on, previous efforts that have tried
to do so, e.g. (Loschiavo et al. 2013; Ojha et al. 2013;
Sayer et al. 2016; Gurney et al. 2019). This is not only
expected to result in higher levels of local ownership,
effectiveness, and quality of information, but it will
also help to identify trade-offs and possibilities to
balance them. Moving towards ILAs that pay due
attention to both ecological and socio-economic/gov-
ernance aspects, while fully engaging local stakehold-
ers, requires changes in the culture and attitude of
intervening organizations.
Transdisciplinarity and interdisciplinarity are par-
ticularly key for ILA’s, as spatial studies spanning a
range of land tenures, or long-term monitoring studies
require ongoing interaction and feedback between
researchers and stakeholders. So while we are calling
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for a re-integration of the ecological dimension into
ILAs, we must emphasize that it is not simply a case of
shifting the pendulum back to the natural sciences;
social sciences remain fundamental to address the
interconnected crises of climate, biodiversity, food
security, poverty and inequality (Larson et al. forth-
coming). Research in landscapes can be facilitated by
dissemination and feedback—results need to be reg-
ularly evaluated to assess usefulness. Can trends be
detected, or is the variance in the data too great for the
sampling approach to evaluate effects of changes in
landscape management? Results also need to be
disseminated to relevant stakeholders at regular inter-
vals, allowing opportunities for feedback and discus-
sion and allowing them to influence processes of
adaptive management.
Bridging disciplinary and knowledge divides
demands patience and an understanding and willing-
ness to embrace differing values, experiences, ontolo-
gies, and epistemologies. Meanwhile, achieving
greater coordination across sectors and between scales
of governance will often require reimagining and
reforming existing institutional structures. Neverthe-
less, engaging stakeholders in meaningful dialogue
can help to build trust, determine collective goals, and
develop pathways towards more sustainable futures.
Enhanced stakeholder engagement improves various
steps of decision making, such as problem structuring,
policy evaluation, and operationalization (Lange-
meyer et al. 2018) and ensures long-term sustainability
of the process. A consistent narrative in the discourses
around landscape approaches is that the process of
developing and conducting M&E should encourage
the explicit participation of local stakeholders (Sayer
and Campbell 2004; Sayer et al. 2006, 2016) and
ensure that they are active participants rather than
merely unrecognized sources or disengaged recipients
of information (Rietbergen-McCracken and Narayan-
Parker 1998).
Recent advances and analyses have demonstrated a
number of useful measures that can help accelerate
progress towards enhanced integration. Multi-stake-
holder platforms are increasingly applied to improve
stakeholder dialogue. However, such initiatives
should be cognizant of existing institutional structures
and seek to enhance or complement rather than add to
the often-complex matrix (Evans et al. 2021). More-
over, effective functioning will require careful plan-
ning, implementation, and monitoring (Kusters et al.
2018). Here, independent facilitation and boundary
organizations that connect actor networks can be
useful (Cash et al. 2003) while boundary objects
(maps, models, reports etc. of common concepts) can
help facilitate communication across diverse groups
(Star and Griesemer 1989).
Training in interdisciplinary science and systems
thinking is gradually starting to take place in univer-
sity degree programs, and the advancement of such
expertise will surely continue and enhance our ability
to negotiate complex systems. In the meantime, the
application of mixed methods for ILAs (Reed et al.
2020a, b) can help identify and meaningfully engage
stakeholders within (and external to) the landscape to
collaboratively build theories of change (Qiu et al.
2018). The development of such theories of change
can make assumptions explicit, illuminate trade-offs
and synergies, inform management and decision-
making, and support evidence-based policy develop-
ment (Chervier et al. 2020). Future application of ILAs
will need to include thorough ecological knowledge
and considerations in this process and ensure that this
knowledge is relevant and accessible to other stake-
holders, sectors, and disciplines. Indeed, ILAs must
seek to reconcile different knowledge systems and
scales of governance and build broader alliances that
integrate expertise from local stakeholders, ecologists,
as well as professionals from other disciplines and
sectors.
Conclusion
Integrated landscape approaches are conceptually
appealing and have rapidly gained support across
sectors as they offer significant potential for reconcil-
ing multiple land use objectives on the ground. It
appears that they will be increasingly important as
commitments are made to biodiversity conservation
through the upcoming Convention on Biological
Diversity’s Global Biodiversity Framework and forest
landscape restoration through the UN decade on
ecosystem restoration and Bonn challenge. However,
we argue that recent scholarship and discourse have
tended to overlook the ecological dimension and
inadequately consider potential trade-offs and syner-
gies. Future efforts to implement ILAs must be
cognizant that embracing integration across its many
dimensions will be key to progress.
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Implementation of ILAs is highly contextualized
but general principles can still apply. Application
needs to be based on a solid understanding of past
trends and current threats and actions need to have
local relevance. A greater focus on the ecology of
landscape approaches is necessary to enhance under-
standing of the functioning of landscapes through
pattern/process dynamics and ensure that this is better
incorporated within land-use decision-making. Mean-
while, greater integration of local socio-economic
(and political) dimensions is necessary to shine a light
on local lived realities and deliver on the promise of
ILAs to be truly integrative.
We hope that by raising this issue and providing
some general design suggestions, we can support and
incentivise the re-integration of ecology into ILAs and
supplement existing design principles. Furthermore,
we welcome and encourage greater discussion across
communities working on landscape-scale conserva-
tion and development as we consider there to be as yet
unrealized synergies between the ILA, landscape
ecology, landscape governance and knowledge co-
production communities that could elevate their
respective (and collective) contributions towards
enhancing landscape sustainability.
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